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Discussion points: Hadron Structure
• Bethe-Salpeter Approach - truncation issues - gauge dependence,  zero 

modes, relation to LF Hamiltonian theory

• PQCD Factorization -- “Static vs. Dynamic” Structure Functions,  
Rescattering

• Comparison with AdS/QCD and Light-Front Holography Spectrum and 
LFWFs.  

• Confinement Potential -- Coulomb + HO for quarkonium

• Heavy-Light systems, decays

• Lattice and HLF comparison-- sea quark anti-symmetrization issues, 
renormalization methods, implementation of MSbar and other schemes, 
gluon polarization issues 

• Chiral Field Theory - Where applicable?  Infinite proton size for zero pion 
mass -- linear divergence for Pauli radius

• Comparisons of models with LGTH and Experiment

• Timelike and Spacelike Form Factor;  Photon to Meson Transition form 
factors

• Spin Sum Rule -- Different Definitions (Burkardt)
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• Square of Target LFWFs                 Modified by Rescattering: ISI & FSI

• No Wilson Line                             Contains Wilson Line, Phases

• Probability Distributions                 No Probabilistic Interpretation

• Process-Independent                      Process-Dependent - From Collision

• T-even Observables                        T-Odd (Sivers, Boer-Mulders, etc.)

• No Shadowing,  Anti-Shadowing      Shadowing,  Anti-Shadowing, Saturation

• Sum Rules: Momentum and Jz               Sum Rules Not Proven

• DGLAP Evolution; mod. at large x   DGLAP Evolution

• No Diffractive DIS                         Hard Pomeron and Odderon Diffractive DIS

Static                           Dynamic

Ψn(xi,�k⊥i, λi)
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Diffractive Deep Inelastic 
Lepton-Proton Scattering

DDIS

Profound e�ect: target stays intact despite 
production of a massive system X
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M. Derrick et al. [ZEUS Collaboration], Phys. Lett. B 315, 481 (1993).
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10% to 15% 
of DIS events

are 
diffractive !

Remarkable observation at HERA
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QCD Mechanism for Rapidity Gaps

Wilson Line: �(y)
Z y

0
dx eiA(x)·dx �(0)

P
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Reproduces lab�frame color dipole approach

Hoyer, Marchal, Peigne, Sannino, sjb
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Extrapolations from  NuTeV

SLAC/NMC data

Q2 = 5 GeV2

Scheinbein, Yu, Keppel, Morfin, Olness, Owens
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Shadowing and Antishadowing in Lepton-Nucleus Scattering

• Shadowing: Destructive Interference

of Two-Step and One-Step Processes

Pomeron Exchange

• Antishadowing: Constructive Interference

of Two-Step and One-Step Processes!

Reggeon and Odderon Exchange

• Antishadowing is Not Universal!

Electromagnetic and weak currents:

different nuclear effects !

Potentially significant for NuTeV Anomaly}

8

Jian-Jun Yang 
Ivan Schmidt

Hung Jung Lu
sjb
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Nuclear Antishadowing not universal !
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Schmidt, Yang; sjb
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Shadowing and Antishadowing  of DIS 
Structure Functions

S. J. Brodsky, I. Schmidt and J. J. Yang,
“Nuclear Antishadowing in
Neutrino Deep Inelastic Scattering,”
Phys. Rev. D 70, 116003 (2004)
[arXiv:hep-ph/0409279].
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Modi�es
NuTeV extraction of 

sin2 θW

Test in �avor�tagged 
lepton�nucleus collisions


